IC. 7425 JANUARY 1948 


UNITED STATES 
DEPARTMENT OF THE INTERIOR 
J. A. Kruc, SECRETARY 


BUREAU OF MINES 
JAMES Boyp. DIRECTOR 


INFORMATION CIRCULAR 


METHODS AND COSTS OF SINKING THE SILVER 
SUMMIT SHAFT, WALLACE, IDAHO, USING A 


MECHANICAL MUCKING MACHINE 


BY 


GEORGE M. GRISMER AND ROBERT J. HUNDHAUSEN 


Google 


IC, 7425, 
January 1948. 


LiF CR! ATT ON CIRCULAR 


UNITED STATES ‘DEPARTLGNE OF THE INTERIOR ~ __BURBAU OF LINES | 
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USING, A HECHANICAL “LUCKING LiACHIN aL 


By EeenEe jae Grismer</ and Robert, ve ionaaucer/ 
-FOREL/ORD 


In 1946 the isining Branch of the Bureau of Lines, through its field 
offices and engineers » renewed the series of information circtlars on various 
tases of mining and milling methods and costs, During the war ‘ emphasis was 
sicced on other. investigative | problems, with the result that this series was 
larcely discontinued, . 


The primary purpose of these information circulars is to disseminate 
veennologic data pertinent to mining and milling operations for the benefit. 
cl the entire mineral industry. 


LOWELL Be MCON, 
Chief, Mining Branch. 
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INTRODUCTION 


This circular describes the methods and costs of deenening the Silver’ 
Summit three=—ccmpartment shaft in the Coeur d'Alene mining region of Idaho, 
A noteworthy rate of advance was achieved at this operation by the successful 
use of a mechanical shaft—mucking machine, 


‘The Silver Surmit mine is 1 mile west from the town of Osburn, Idaho, 
via U. S. Higmmay 10. The adit-level portal of the mine is on the south 
slope of the Coeur d'Alene River Valley at an altitude of 2,700 feet. The 
Silver Summit shaft is 6,COO feet from the portal, In past years this shaft 
had been sunk from the adit level to a denth.of 1,500 feet. During 1946 the 
Polaris Mining Co, deepened it to 3,095 feet, The work was done under a co— 
operative development agreement between tne Silver Summit Mining Co, and the 
Polaris Liining Co, 
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eee OF bea ee 


The bseseniaen of the Silver Summit shaft was raindertaien as a result of 
recent ore discoveries in the ‘nearby Sunshine mine. Several vein systems that 
were noncommercial near the surface contained large and rich lead=silver ore 
bodies almost a mile below the surface. - One of these rich ore discoveries hac 
been made in Polaris ground by workings driven from the Jewell shaft of the 
Sunshine mine, The Silver Sumit snaft was deepened to provide a more cen— 
trally located operating shaft for mining the possible eastern extension of 
this ore and also to afford a base for tne deep level’ exploration of other 
veins, principally the Silver: Summit and Merger veins. 


GEOLOGICAL FORLATIONS 


The Silver Summit shaft is in the Silver Belt area in the southern part 
of the Coeur d'Alene mining region. The geology of the area has been de— 
scribed briefly by Shenon and McConnel. L/ 


Shenon, P.’J., and.icConnel, R. H., the Silver Helt of the Coour d'Alene 
District, Idaho; Idaho Bureau of Mines and Geology Pamph,.50, 2d ed., 
‘October 1939, ! | 
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Underlying the district are pre-Cambrian sedimentary rocks of the Belt 
series,. This series probably exceeds 20,000 feet in thickness and is com-. 
posed, in ascending order, of the following formations: Prichard, Burke,. 
Revett, St. Regis, Wallace, and Striped Peak. The Silver Summit. shaft is : 
entirely in the St. Regis formation, This formation is composed of thin 
bedded quartzites and argillites. At the 1,500~foot shaft level the beds 
strike N. 50° E. and dip 65° MI, ‘A gradual uniform change in strike and dip 
takes place with depth, On the 2, coda oot level the beds strike Ce ee, 
and dip almost vertically. a 


. ‘The shaft has its long axis aetentea ainest at right eee ts the strike 

of the formation in the lower levels, Experience in the district indicates 
that a deep shaft will withstand mare rock pressure if the long axis of the 
shaft, is at right. angles to the strike of the beds, - 


The St. Regis quartzite is.relatively hard to drill and break. It stands 
open over large areas, For example, the main underground hoist room i8 un= 
timbered, Only one vein was intersected in the shaft, This was.a quartz — 
siderite vein, 6 to 18 inches.in width, .. Et was’ crossed at.a depth of 2,000 
feet. A hard, dark-green, basio. dike,!:5 fect wide, was encountered at a one 
of 2,700 fect in the shaft;.: at left ae shaft. at.a depth of 2850 feet. 


From.5 to 15 gallons of water- per. ais ant atea the. shaft’ through the 
bedding cracks and joints in the formation. Pumping was not necessary during 
timbering and subsequent mucking overations, but was required during dril- 
ling. The water helped to ventilate . ee ‘operations 
wilt be described 1ater in this. es ae ae oe a aa 


SURFACE AND UNDERGROUND PLANT, a 


The Silver Summit workings. ‘connect ‘with these of the Polaris 1 Mines: ee 
cess to both mine areas is provided by the .Sflver Summit adit, the main haul- 
age level for both mines, 


The mill, office, machine eee: : ‘aha eeutereat of the Polaris. Mining: Co. 
are situated conveniently near the portal of the Silver Summit adit. This. 
surface plant and equipment were originally designed for the operation of the 
neanas mine but are now used in. connection with ae ea ares operations. 


The Polaris Mining Co,- compressor: room. and bolier ‘room oceupy’ ‘the ‘epound 
floor of a building; a large change room-occupies..the. second floor;. Two: - 
Ingersoll-Rand Imperial type 10, two-stage compressors , “supply about. 2,200 © 
cubic feet of free air for drilling. Each ‘compressor, is driven by a. 200— - 
horsepower 2,200—volt Westinghouse motor, A small compressor. house owned — 
the Silver Summit Mining Co, is nearer the adit portal, This building contains 
two small Ingersoll—Rand compressors capable. of supplying 800 cubic feet of 
free air at about 95 pounds pressure, A 6-inch-diameter airline leads to the 
underground shaft station, a distance. of 6, oot eee The airline.in the shaft 
is 4 inches in diameter, __ a ee ee ee er 


The company ‘does not. — a a eae jr conditioning shop.: All 
detachable bits for drilling. are reconditioned at a modern, well-equipped, 
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indopendaritty opetated service shop, , Bitco Inc. one-half mile from the- Polaris 
mine, . More details, on. the bit-sharpening practice wilt be: deccrseed alibi in 
this paper. 8 oF , : 7 
| Shaft tihbors are er at Burke, Idaho; , ina pacasieen ‘shop belonging 
to the Hecla Mining Co. The framed timbers are transported 13 miles in a. 
1—1/2—ton truck from Burke to the mine portal, The timber is framed by’a -: 
Dellalk framing saw having multiple detachable blades, whereby a cut up to 3 
inches.in width can. be made to a depth of about 5 inches, Horizontal and 

‘ vertical angles oh ttie cuts are simply adjusted, No hand sawing is required, 
Whereas in the past it. required two men’ to frame one set in a day, this saw 
and carriage, operated by ane.manh, will frame two complete sets'in a day. 
Viooden templates are used'to insure uniformity in framing’ measufements. °* 


ere: The underground fibist at the Silver Summit shaft is powered' by a 300- 
horsepower a.c. motor, ~The hoist is e uipped with friction brakes and an air 
operated multiple—tooth clutch, A 7-1 2-horsepower motor~generator’ set pro- 

,, vides the d,¢. circuit used in a dynahtic braking motor~control system, The’ 
‘hoist has two drums, each'4 feet in diameter and 4-1/2 féet long, The drums 
carry’ 3,500 feet of Iminch wire rope and are about 60 feet from the shaft. 
The hoist has a reported rope speed of 800 feet per minute. A rope raise cn 
a’ 62° slope connécts to the top of the’ shaft, where ‘there. are two 50-inch 
diameter sheaves, | is 

““\ thetproken rock’ is hoisted‘up the shaft in’ buckets, witch are Saaseds | 

into a 200—ton-capacity waste pocket excavated in the-rock wall about 40 feet 

above the adit level, From there the muck is drawn into cars through two 
steel-bottomed chutes equipped with steel half-moon gates, A 6—ton Goodman 

trolley~locomotive hauls a train of 16 Ajax-—type. side-dumping cars, of 40 

cubic’fect ¢hpacity,’ . The. distarice” to the dump is’ 6,000 feet. . The track is 

18-inch gage, with 3 Sopound rails, ; 

. . The men go to and from the shaft in specially designed coaches, each 

. transporting 12 men, The coaches’ are enclosed: on top. and three sides, with 

sheet stecl for’ protection. : Paae 
‘Blectric power’ is. jideade ae the ou Water Power bon P Spins, 

Wash., and. is transformed to 2,300 volts at a suostation outside. the mill; 

The ‘powér enters the*mine ‘adit, in’an armored, thrée ‘No, 2 conductor cable, 

A transformer station at the shaft collar and: another at. the 1,500-foot “Leve 

of the shaft transform the 2 9300-volt ¢irtuit into 110, 220, ‘and 110’ volts a 

required, ‘An Edison éap-lamp pharging station is adjacent to: the transforme. 

‘station at’ the ae collar. a ae a: Ne | 


. 
we ‘a 


‘SHAFT’ Sint | 
S peapenine of the Silver Summa shart ‘began at: the a Re 500-foot level on 
February 1, 1946; The shaft was completed to a depth: of 3,096 fect on 
. December 8, 1946, Shaft | timbers were placed, to a depth of 3,086 feet. Thre 
“stations, éach 7 by 8 fect in crdéss section And about 25° fect lorig; were 
driven west from the center compartment at vertical intervals of 500 fect at 
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Figure |. - Plan and sections of the 3,000-foot station and sump. 
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Figure 2. - Sinking with the Riddell shaft 


mucker, Silver Summit mine. 
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Note: Numbers indicate firing orders 


PLAN 


VERTICAL SECTION SHOWING TWO SUCCESSIVE ROUNDS 


Figure 4 = Bench round used in the Silver Summit shaft. 
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the 2,000-, 2,500-, and the 3,000-foot levels, Figure 1 shows the plan and 
sections for the 3,000-foot station and sump. | wha, 


The outside dimensions of the shaft section avéraged 9 by 18 feet... The 
details of the timber framing are shown in figure 2, The shaft has three 
compartments, each 4 feet 4 inches by 5 feet 6 inches in the clear, ‘Two of 
the compartments are for hoisting in counter=balance; the third compartment 
is used for a manway and-contains the water, air, pump=discharge, and vent 
pipe lines. we : 


| _ The hoisting compartments were designed with an oblong section to ac~ ° 
comodate cages large enough to hold loaded timber trucks of 5—foot lagging, 


Figure 3 shows the combined’ skip and cage to be placed in service after the 


station pocket is completed, The skip has a capacity of 42 cubic feet, 


No bearing sets were used except at the 2,900-foot level, where two 10- 
by 20minch "bearing timbers were placed in hitches in the walls to support the 


end plates,. Eight posts, 6 by & inches in cross section, space the sets on 
J-foot 3einch centers, ‘The daps for the corner posts are cut 1 inch deep and. 


6 inches wide on a 45° angle to’ the wall and end plates, This. permits the 


posts to be driven into position after ‘the set has'been hung and tightened, 


; The, shaft sets are lagzed ‘on the outside of the timbers. The lagging is 
2~inch random-width red fir 5 feet long, The lagging stands on 3- by 3~inch 
cleats, nailed to the middle of the wall and end plates before the timber's 


are placed, To hold the lagging firmly against the timber, 2— by 10~inch 


keyboards are also nailed to the cleats to form slots for the lagging above 


_ and below the cleats, . A l2—inch space is left for slipping the lagging into 


place, The last lagging slipped into place is wedged tightly against the 

keyboard, The sets are usually lagged immediately after timbers are placed, 

Only two or three sets, at most, were left open before lagging. 
es CYCLE OF OPERATIONS ts a 


% Figure 4 shows the type of bench round drilled, A round ‘consisting of 
holes arranged in a pattern of 6 rows of 6 holes each was drilled to break 


* Toss sectional area 9 feet square or one-half of the shaft bottom, The 


Cepth of the holes ranged from 6 to 7 f cet in length according to the burden. 


____ ihree Ingersoll-Rand, DA-35, power-fed drifters were used for drilling, 
These machines were equipped with sliding cones; they had a feed-shell length 
of 30 inches, A pneumatic bar placed horizontally across the short axis of 


‘he shaft supported the three drills, This bar’ was 3-1/2 inches in diameter 


ARS To prevent the bar from rotating, one end was equipped with 
is steel stingers, which usually were inserted into short drill holes in the 
© wall, A complete round was drilled from one set-up of the bar, 


and The benchetype method of drilling eliminated considerable hand mucking 
es cites a drainage sump, It was easily drilled froma bar. Practically 

“x Was hand~shoveled into the bucket, A small amount of muck was never 
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” entirely removed from the shaft bottom, Each bench to be drilled was cleanl 
swept with the blow pipe. The broken rock was blown into the sump area, 
where it was picked up with the next round blasted, 


| All holes were drilled with Timken type-M detachable bits on 1-1/8=inch 
round, lugged, hollow drill steel. A 2-3/8-inch-gage starting bit was used 
toa depth of .6 to 10 inches, A short piece of 2-inch pipe casing was ther 
“Ainserted in the hole to ‘keep out rubble. Drilling then continued with eithe 
a 2=inch or 1-15/16—inch bit. Two foot changes of drill steel were made wit 
an 1/8=inch decrease in bit gage for each change, The steel lengths were 3, 
oe 1 and 9 feet. _ The average duty per sharp bit was 2 feet of hole, — 


" Reconditioned bits are milled to ‘obtain the minimum possible gage re- | 
duction and then sorted to provide sets with approximately 1/8=inch changes, 
It is stated that me Baye adds one or two more uses to the life of 
each bit, a ; 5 | _ 

After a ‘few uses each bit is reduced to the smallest bit ‘gage used, Sa} 
1-1/2 inches, When this size bit is dulled, it is measured in another manne 
. to determine the stock" or height in the bit between the collar of the wat« 
hole and the cutting edge of the bit, If this thickness proves to be one- 
fourth inch or more, the bit can be resharpened, The Bitco method of hot 
milling permits sharpening of the bit to the original gage of 11/2 inches 


' .by reducing the height of the bit proportionally, Through practice, and ex— 


perience the Polaris Mining Co, has found that the bits will last for anothe 
use without undue risk of punching the drill rod through the bit, . In hard 
ground, such as the St, Regis quartzite, where bit gage is worn away exces= 
sively, this method permits a more efficient utilization of the. bit ‘Stock, 
with consequent economies in. poate 


Vater for drilling was obtained from the 1 ,500=foot=level sump. A pre: 
sure-reducer valve was installed at intervals in the line to protect the eq 
ment from excessive pressure. 


Air pressure at the machines was about 90 pounds, A 50-foot "bull" ho: 
1-1/2 inches in diameter, supplied air from the main header in the. shaft to 
the air manifold, The same "bull" hose was used for the mucking machine, 


_" Conmbined air and water manifolds were used at the shaft bottom, Indi— 
vidual air and water hoses from the three drills were connected to separate 
outlets on the manifolds, Another outlet on the air manifold een air 
for either a blow pipe. or.an air-driven pump. 


It. required 2. to 24/2 hours to drill a round, eae two rounds wer 


_. drilled and blastéd during a. 24-hour day. -The average advance was 5.5 feet 


per day, two rounds matdng sufficient room for the placing of one set of. 
timbers, 


Blasting 


‘Blasting was done with No, 6 electric détonators wired in parallel to + 
bare wires across the short axis of the shaft. The firing order and method 
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leit are shown in figure 4, Each holé was loaded with 3 to 6 sticks of 

“percent special gelatin dynamite and 3 sticks of 60—-percent special gel~ 
“oh dynamite; 1-1/8-by. 8 inches in size,. .The-primer at.one time was the 
first cartridge loaded in:the hole,. After two shaftmen were injured .from a 
ctlast cdused by drilling into. or near a missed. ‘hole this practice was changed 
secause it was:determined that a cap had been-in:-the unexploded cartridge left 
in the hole. This accident, probably. could have been avoided if. the primer had 
cveen the second cartridge loaded, For that reason, the primer thereafter, was 
ioaded second, 


About 50 percent of the-casings used to collar the drill holes were re- 
covered at the chute re ee the muck was loaded into. cars. : 

The permanent blasting sivcuit in se shaft. is Nos 6 gage, soft—drawn 
copper wire carrying 110 volts, The wire-is in:a l-inch, galvanized pipe 
conduit. -A conventional blasting switch is on.the l, 5CO-foot, level of the 
sraft. The shift boss blasted the rounds,:. ‘Except for ‘the accident. mentioned, 
no trouble was: moe from short cancun te or es es: 


The primers. were » made by the shift — at “thes eo ilar of. ‘the shaft. ‘Each 
nutber delay was inserted in its proper position in a wooden box that had 36 
"pigeon": holes arranged to sjmulate the drill~-hole pattern at the shaft bot~ 
“om, The box was'oriented in the bottom ef: the shaft to eliminate confusion 
2s to what primer belonged in what hole, An eee peveer aad is 
ina crosscut off the main neuer metene 6 ee ae | 

A MTI-8, i schowearener: Coppus fan on. the. 1. »5O0ef sot shaft level. exhausted 
tne smoke and gases: through a: 22-inch. dtameter, » 18-gage, flanged,. galvanized 
rape. At the collar of :-the shaft.a simple:air jet.was used as a booster in 
-he pipe line. One hour Was” s required on casi ‘the. smoke and = 


A steel blasting’ ace or: ~ hattleship" was asad: ve protect Ae bottom tim- 
ters from flying rock, It was built of 3/8-inch steel plate, 12 inches wide, 
ina rectangle, 16 feet long and 7 feet 2:.inches across, conforming in plan 
to the exact size of the shaft timbers, The plates were reinforced: by 20~ 
rcund rails welded along the bottom, The four pieces forming the set were 
colted together at’ the four -commers by. means of: four j-inch: bolts, .,Four chains 
seld the "battleship" Against’ the bottom of the: lotiest shaft set. Wedges were 
iriven betaveen the chaihs and the timber to tighten the blasting set further. 


The blasting set also was used for a: timboring platform, For this pur- 
ese, it was suspended: from the rim of the bucket'in the center shaft: compart- 
cont by four cables attached to ita four torners, Lagging was:used as decking 
to form a working platférm, Each wall plate twas. placed on two 10-inch blocks 
o1 the platform, the end plates were doweled to the wall plates, and the tim 
Lor set was hurig and blocked, Dividers were not placed immediately,. as these 
interfered with the mucking machine, The average amount of peice a aan to 
rlace one set of’ timber soe ‘4 hours crew time Or —o ee 

Two planb lines at’ ‘Alagonal ¢ corriers of. the: ‘shatt were . used. to. ee the 
-“zbers while blocking them into position. The pu Graken were pisarodetie by 
the company engineer’ at intervals‘of:100“feet.o: °° one Teas 
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Whert plans were first made ‘by the Polaris Mining Co. to ‘aoenen the 
Silver Sumit ‘shaft, L. E. Hanley, president, and manager of the company, --. 
investigated the ‘possibility of adapting the Riddell shaft mcker to the 
job. This is a mechanical shaft-mucking machine covered by U. S. Patent 
' 2,326,172. J. Murray Riddell, the inventor and exclusive. licensing agent, 
professor of mining engineering at Michigan College of Mining and Technology, 
Houghton, Mich., recommended its use after a careful study of the contem- 
plated program. 


' Sinking began on February 1, 1946. The migiing machine’ was placed in 
operation afte¥ the fourth round. Two experienced operators arrived to as- 
sist in the first operation of the mucker. -Within a.few weeks, men on each 
shift were capable of handling the. apparatus without further assistance. The 
shaft mucker in Operation is illustrated in fig ure 2.. The mechanism consists 
of three principal parts: (1) A carriage; (2) a frame; and (3) a- clam 
shell digging bucket. The design of the mucking . machine is based on-practi- 
cally the same principles as the more familiar overhead traveling cranes. The 
clamshell bucket is suspended, lowered,. and elevated by means of a model HMK 
Gardnér-Denver air-driven hoist mourited on & movable trolley or carriage. A 
second identical hoist, also on. the carriage, ig. used to open or close the 
clamshell bucket. . Both hoists aré. operated by one mn riding on the carriage. 
A second man on the carriage operates a reversible, Gardner-Denver type MPH 
air-driven goared’motor connected by & Chain drive to rotate the carriage 
wheels. This moves the carriage bridge and the suspended load back and forth 
along the long axis of the shaft. The carriage is on four flanged wheels 
running on and supported by two 112-pound rails. The rails are rigidly fixed 
to and supported by H-beams at each end. This supporting framework is eus- 
pended from the timber shaft seta by four rigid hanging rods or straps at- 
tached to the H-bcams neartho cornors of the frame. The straps have U-shaped 
hooks for straddling the shaft timbers; these hooks are bolted to the straps 
and can be readily removed before lowering the framework to the next lower 
shaft set. As a:saféty measure, two chains are placed dround each H-beam and 
the adjacent end ‘plate to prevent the machine from falling should a, hanging 
aes break while the machine is in operation. 


_ One rubber air hose, l- 1/2 inches in diameter, ‘connects from the main ai 
line to the carriage. Distribution of the air to the three motors on the car 
riage is accomplished by suitable fixed piping fitted with oil lubricators. — 


‘The clamshell bucket was made by the Blaw-Know Co. of Pittsburgh, Pa. 
‘The bucket has a capacity of 3/8 cubic yard, a width of 20 inches, a length 
of 6 feet when open, and a weight of 2,020 pounds. It is of the ard - digging 
Peeyy Suey ‘type equipped with front, side, and’ corner teeth. 


‘The GlemaheLl bucket’ was used only ‘for mucking ;° it’ dcieeessd the broken 
rotk to cylindrical, barrél- shaped buckets, each of 30-cubic-feet capacity. 
These sinking buckets were hoisted in counterbalance; each was attached to’ | 
the bottom of a man-cage by two 5/8-inch chains, 30 feet long. The chains 
were removed while the bucket was being filled. The time required to fill 
the ‘bucket varied from 1-1/2 to 2 minutes, according to the Operatonrs skill 
and the fineness of the muck. No hand mucking was necessary. 
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While the muck was being hoisted in one compartment the carriage had to 
be moved to the manway:-conipartment to make clearance for the downcoming 
bucket, “The. empty bucket was. lowered within 50. feet of the bottom, The 
hoistman then flashed. a. signal light, If-all was clear, the signal was re- 
turned to the en ckcaes the bucket was then lowered to the bottom of the 
shaft. 


The frame and carriagé were lowered one set ata time: immediately after 
a‘timber set was installed, . Before the ‘machine is lowered,the clamshell 
bucket is first rested on the bottom. of the shaft to relieve weight from the 
supports... - - The frame ; ‘with. the carriage centered on it, is attacned to the 
sinking bucket | in tthe middle compartment by four cables hooking over the rim 
of the bucket. It.is: then hoisted just enough to enable the four U-shaped 
straps to be unhooked ‘from the shaft. timbers. “\Jhen so released, the frame is 
naibedioe to. its new. position, .the’ U-shaped straps are hooked over the next 
lower’ timber set, and all is. again in order for the next cycles 


_. The time réquired for changing posieions was approximately 12 minutes. 
Following cach blast, about 15 minutes were required to clean the broken rock 
from the shaft ‘timbers, make hose connections, and prepare’ the mucker for 
operation, The ayerece time required HO muck out a round was 3 hours, 


‘Blasting tends to lift the frame and aseraaee off'the timber scts; 3 con- 
sequently, it was necessary to block the hangers down from the top. This was 
done by placing a 6— by l0-inch‘timber, 5 fect ah on 1 top of the hangers and 
chaining it to the underlying end plate. 


In excavating a shaft station the peouen rock was scraped out of the 
levels and allowed to fall to the bottom of the eat tes From there it was 
mucked into the sinking buckcts by the clamshell, de 


» Bumging. - 


From 5 to 15 sain per minute of water flowed: into. the shaft. - An 
Ingersoll-Rand air-driven No, 35 sump pump was operated at the bottom of the 
shaft during drilling operations,: While mucking, the clamshell bailed the 
water into. the sinking buckct. The sump pump discharged into a portable 500~ 
gallon stcel tank built to fit in the manway compartmont of the shaft. An 
Ingersoll-Rand, 25-horscpower Motorpump, type LIRVN, directly beneath the tank, 
discharged through a 2~-1/2-inch fire hose, 50 fect long, into a 2-inch—diameter 
permanent water column supported in the manway set. From this tank, which was 
kept 50 to 100 fcet above the bottom, the watcr was sutcessively pumped in 
lifts of 500 fect to 1,000-gallon stecl tanks at each station level, Thus 
there were three 25~hor sepower Motorpumps in ‘all ~ one at the 2,000-foot 
level, one at the 2 2900=foot level, and the portable pump now at the 3,000— 
fcot level, 


This pumping arrangement was aged during shaft sinking only. A 41,000- 
g2llon sump is now being cxcavated on the 3,000-foot level, A Camoron-type, 
8-stage, 125-horsepower Motorpump, capable of pumping 150 gallons per minute 
against. a 1,600-foot head, is to be installed at this sump. It will pump to 
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a similar sump on the’ 1, 500efcot level, where a similar pump p will lift the 
water to the collar of’ the shaft at the Silver: Summit adit level. This pump- 
ing arrangement will require’ a 6-inch-diemeter eieoenes pipe. _ 9 


- Wages, hours, aad Bente 
The one wage rates were in effect for peut 


| ; Per ‘shift 


Lead ‘shaftman jac eroamennsaaiesesaueewesedes $9.75 
' Shaftman pels MarneG a cee Gino o Sees ae Sue esis ee eeeee 9225 ; 
Hoistman [Ooo ene n ence ceseceescccensevereceneee 9.25 
Trolleyman CO eee mero roreoeesece reser erscsesers 8375 
Journeyman electrician soe eeecerencosessesveees 8.75 
Mechanic: <.iseccessnsesnedcans space ewseemwene -- 9,007 
Shop foreman lad hl ce eile Sd 11.60 
Blacksmith seen ececceseeceessesersacerncrenees 10.48 . 
Surface Laborer ss cscuss siesscuiectavsecccecssce Goed 
Truck river ....ccececcceccccseccccccreceseces Fo vr) 


The shop foreman worked 6 days a week, The blacksmith and back driver 

worked 5 days a week, No compressor operator was employed; it was the duty 
of the surface men to see that it was operating properly, The shaft~sinking 

 erew worked 7 days a week and received time and a half for all‘ work over 40 
hours a week. In addition, a shift differential of''4 cents an hour was added 
to wages for time worked on the 3 o!fclock shift and 8 cents | an hour for time 
worked on the graveyard shift. oe | 

The shaftmen and lead men were paid a monthly bonus in addition to their 
wages, according to the following poneaeee of monthly progress: 


For 52.5 feet of timber progress (ten sets). :No bonus 

Next six sets completed ..ccccoccereesscecseeast per set per man-shift 
Next six sets completed so ccccccecccvceecvces5O¢ per “set per min-shift : 
All additional sets completed eee eeccerescvel tg per set per man-shift 


The hoistmen participated in half the bonus, ‘This was deemed justifiabl 
‘because of the close cooperation necessary betweon thé hoistman and a) Shaft 
crew, ' The bonus eee to overtine cores as well. 


COST OF SINKING | 
The cost of dies the Silver Sumit shaft is anoen in table 1. Only 
direct shaft-sinking costs are given. The company operates & 300-ton mill on 
a custommill basis, so that some of the cost of maintonance and mechanical 
and electrical work .is Beatie? by the mill, 


_ The shaft sinking coats: in, units: of ae powder, and supplics are rive. 
in table 2, 2c 
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TABLE 1. ~ Shaft sinking. costs. er Loot suink g el, , 


eed Thrills, repairs 
. - 1gteel, air and Other 
Labor Meter "Lines" Power slomivbe Timber supplios 


Total 


-rilling and . : 

blasting. ....e. $26; 5h 56.62: $2.43 aei2 ase $13.59 | $56.91 
Lucking oe ale 07 - -— - t | - 27.07 
tinbering ...++| 17d} - ca a _ a 9.031 oo. 26.47 
Hoisting ...cecee| WIT ccc tt i oe sl = a = in i 9.97 
Rock digposal..!. 1.80) ss | ao ke oe 1.80 
“iscellaneous]/!. 15.27/00 0. Ae ee oe ee ~- | 15.27 
Total direct | 


soccesee! $98.09)... G6. $2043) $7. B | $9.03 $13.59 13137249 


Y/ Includes repairs ‘or hoist and equipment, . pump installations, rope inspec= 
tion, skip repair, and timber framing at sangre Idaho. Further detailed 
distribution not veeete 


costs 


*ee* * 


TABLE 2, ~ - Costs ‘in units ‘of labor, powder - ene Supplies, 
_— - Boke TS feet ee ae 


-nderground Labor ee - ‘Man-hours per foot 
Drilling and blasting a RRA ~ 8.502 . 


Timbering se neeenceeecesteeetasenerecesecen sone eye! 5.586 
MUCKING wcccccccccccrccaccyecsseregecseressevssvece 8,670 
Wiscollancous 6, cecccsv are secvessecvcteeveeeboveees — 134251 
Total shaft CYeEW ..rcscccscceccccorcvcedsevces, 26,009 © 
. Foot per 8—hour man~shift, shaft crow only.....) = °° «308 © 
Surface crew > 
Hoisting is fwiesiaphaiie eda cand ade Bae G Eid sade ae Oe ee L893 
Rock disposal Secacer aaa ieveleitaie eam aes Goss we ots ah aoa bane wie! 1,648 
SurTaCe: Labor: c.seikeioe-eiseew Gages eee ees eoweses 15.198 
TOUAL -SUPTACE CLOW 46055-5565 6 ew wees Sew es eo 21.739 
Foot per S-hour man=shift, surface ......+ece. 368 
7ctal crew - shaft and surface | 
Manmhours pcr fOOt .cccccccsccccvcvsecseesvvveccves 47.748 
Foot per S-hour man-shift ..ccccccsscccvccccvcccves 168 
Ave, daily wage, including bonus .......seseeseeees $16.435 


oterials and supplies 


Explosives (40- and 60=percent gelatin dynamite) ..| 


Per foot of shaft 
37.25 pounds 

{ 

{ 


Timber: Board fect 
Shaft set ste seecccneccevcovegassercccecacccce | 137 
Blocking and lagging ...ccssscecercccvrveceoeee! 104 
GUideS Lecce ccc cc ren ccveccevesnssveccsvcescves| _8 

Total erigiia ye asech arama alveolar sealers a ailavedehes atavereiee ater 2L9 
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ce 3s ~ Performance data be 


Time. acied in: ae ql, 556, 5. foot sunk) 6%. 
- Average progress per 2y-hour day ities sak nde Ss diaieuaG sions De 147 feet 
Advance per round sso seevscveeperecesesecrcccscacesecoaras ercece [2075 Leet 
Number of: rounds completed - oe ete ee ‘sreeiewie eee eee [ORO cc 

Average rate, of sinking per month ... pieeirenabinisneitetd CIE 


pe 


‘Number of holes per round sieuprduelete eeiaeee eewlaees veseee 0" 
Number of bits sharpened per round ....ecccccccecscccvecees (E54 

: Total drilling. per round ....ccscsccccccssccrccccrcecersses [ody feet 
oe per foot of AdVANCE .sssccrsecreeccevecserevsccere [One 8 feet | 


we 


- “TABLE Le = nc List of timbering 2 materiale 


Wall plate |........c.cc008 2 j LONXLO"XLOS. be 
End plate ..ccccccccccce 2 | LOWxLOMNx7# 20 | if 
Divider ..sceseccsesecee |. 2. | SNL 20x57" I | ». 90) 17 
POSE ssshome saccdoaneasa St GlixSitgg, 170 Ye 331 > a7 28 
Lagging wccsccessesceres J anz12nxs5t as aaltish. | 370 | 70 
Cleats: tcisccieccaccscae: 3831x291 i  . 22 = eye 
Keyboards soe eeeseeeets | 211.037) . | | » & G62% ee de 
Guides eoceeeerevevvcces a { AMxc6'xcL 68. . l Beu%s : 42 : 8 
Ladders .c.iceseccesccee |? ‘lL fj 12t long . nd! ies oe 4 a2 2 
Blocking. ere Pere ee a | Pega t,o Oe | edbigidiacela ; ar - -166 five oe 32 
Miscellaneous staging ..°/ . ) 10. | _2 
. a , par 
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